Schistosomiasis is a chronic and debilitating parasitic disease acquired through contact with infested freshwater. An essential component of its control is passive case finding, which, in order to be effective, requires a detailed understanding of health-seeking behaviour. This study aimed to systematically review evidence on health-seeking behaviour for schistosomiasis, in order to determine factors influencing use or non-use of modern health services for the infection. Quantitative, qualitative and mixed method studies reporting on factors related to seeking treatment from modern health services for schistosomiasis were obtained, combining electronic and hand searching. Data extraction and quality assessment of the included articles were performed, with all studies qualitatively analysed using thematic synthesis. A total of 19 studies were included in the review.
Introduction
Schistosomiasis is a chronic and debilitating parasitic disease acquired through contact with infested freshwater [1] . It is especially common in sub-Saharan Africa where over 90% of the global burden is concentrated [2] . An estimated 207 million people are infected with the disease, and more than 800 million live in transmission zones [3] .
The effects of the condition are varied. Haematuria and dysuria constitute the main early symptoms of urinary schistosomiasis (caused by Schistosoma haematobium), whilst its long-term effects include renal failure and bladder carcinoma. Intestinal schistosomiasis (caused by S. mansoni, S. japonicum, S. intercalatum, and S. mekongi) gives rise to bloody diarrhoea and abdominal pain, with later-stage complications resulting from portal hypertension. Furthermore, growth stunting and anaemia can be outcomes of the infection [4] .
Death rate from schistosomiasis infection is relatively low. Quality of life is significantly affected, with estimates of the disability-adjusted life years (DALYs) lost annually as high as 70 million [4] . This figure is comparable with the DALYs lost through HIV/AIDS and exceeds that of malaria or tuberculosis [5] . Despite this, schistosomiasis remains underdiagnosed and undertreated, leading to its inclusion within the World Health Organisation's (WHO) Neglected Tropical Diseases list [6] .
Currently, the main principle of schistosomiasis control, as advocated by the WHO, is the concept of morbidity control and its implementation within the primary health care system [7] . This involves treating the infection in order to lower its intensity, in contrast to transmission control, which aims at reducing its prevalence [8] .
An essential component of morbidity control is the provision of adequate clinical care for patients presenting at modern health services with early signs and symptoms of the infection (passive case finding). In areas without any form of organised schistosomiasis control, passive case finding is the only option for control [9] . Moreover, with pathology being strongly related to intensity and duration of infection, early treatment of schistosomiasis infection can prevent most of the severe morbidity later [10] . Thus, passive case finding represents an important aspect of schistosomiasis control, that is particularly feasible given the relative inexpensive price of the anti-helminth medication, praziquantel ($0.07 USD per tablet, excluding distribution costs) required as a single dose [8] .
For passive case finding to be an effective control measure, a detailed understanding of health-seeking behaviour for schistosomiasis is required [11] . Gaining this knowledge of healthseeking behaviour is prerequisite to developing health care systems and health education programmes sensitive to the local dynamics of their communities [12] [13] [14] . By achieving this, benefits could include reducing the delay to diagnosis to improving health promotion strategies [12] .
Reviews of the literature on schistosomiasis have revealed the increasingly important role of social sciences in the control of schistosomiasis [8, 15, 16] . These reviews, however, have not focussed on health-seeking behaviour, and have not employed a systematic approach.
Review objective:
The purpose of this paper is to review the available literature on health-seeking behaviour in relation to schistosomiasis. Specifically, it aims to answer the following research question: What are the factors that determine use or nonuse of modern health services for schistosomiasis infection? In this review, modern health services refer to health centres, clinics, health facilities and hospitals.
Methods

Search strategy
A MEDLINE search strategy was developed and then adapted for use in PubMed, Web of Science, CINAHL (the Cumulative Index to Nursing and Allied Health Literature) and AJOL (African Journals OnLine). Scoping searches were carried out beforehand to refine the search terms and ensure that relevant studies were obtained. The search terms and strategy used are described in Table 1s . Further hand searches were performed using the bibliographies of identified publications, and articles that had cited these publications were screened to further identify appropriate studies. All databases were searched in March 2012.
Citations and abstracts from the searches of PubMed, Web of Science, and CINAHL were exported to Endnote X4 (Thomson Reuters), with duplicates identified and removed. Retrieved articles from AJOL could not be entered within the reference management software, and were reviewed separately. All searches were carried out by TC.
Study selection: inclusion and exclusion criteria
Only English language articles and human studies were included and no date limits were applied. We considered all qualitative, quantitative, and mixed method studies that reported on factors related to seeking treatment from modern health services for schistosomiasis. Combining qualitative and quantitative data in a review may limit bias, improve reliability, and enhance accuracy of recommendations [17] . Other reviews and papers that did not report primary data were excluded from the analysis. Decisions on eligibility were made by the author TC.
Data extraction and quality assessment
A standard data extraction form was used that covered both qualitative and quantitative studies. The data extraction form was developed using the Centre for Reviews and Dissemination guidance template [18] . It recorded basic information first (authors, date, title of paper and journal details), and then detailed information from the study (study design, study location, aims of the study, study population, and study findings related to the research question).
There is much debate surrounding whether quality criteria can be applied to systematic reviews of qualitative literature [19, 20] , with some researchers considering the application of such criteria to be excessively reductionist [21] . Therefore, it was decided not to exclude any relevant studies on the basis of quality assessment. Instead, the aim of the quality assessment was to explore whether quality of the study affected the results.
The quality of included articles was assessed using a standardised grading scheme that could be used for both qualitative and quantitative literature [22] . Ten areas (title and abstract; introduction and aims; method and data; sampling; data analysis; ethics; bias; results; transferability or generalisability; and implications and usefulness) were awarded one of four grades: very poor (one point), poor (two points), fair (three points) and good (four points), providing a maximum score of 40.
Data synthesis
The methods for systematically analysing both qualitative and quantitative data are still evolving [19, 23, 24] . The method applied for this study is similar to the thematic synthesis as described by Thomas and Harden [25] . Within this approach, all the relevant data were qualitatively analysed together, with no distinction being made according to the type of data. The analysis followed three stages, as recommend by Thomas and Harden [25] , with the key difference being that 'line by line' coding was completed on paper rather than using software. In stages one and two, the extracted data was coded and 'descriptive themes' were developed, while in stage three, 'analytical themes' were formed. This process was carried out by TC and resulting themes, therefore, represent the author's own interpretation of the data.
Current status of knowledge
A total of 3,131 studies were screened by title and abstract ( Figure  1 ). After exclusion of 3,081 articles, the remaining 50 were screened by full-text. A total of 32 articles were excluded because they did not include primary data, were not related to the study question or were not original research papers. A total of 19 articles (the remaining 18 studies plus one additional article identified through hand searches of included studies reference lists) were entered into the analysis.
The included studies were heterogeneous in their design, setting, and quality (Annex 1). There were seven qualitative studies, six quantitative studies, and six mixed methods studies. The included research was conducted in Brazil (3 studies), Cameroon (2), Egypt (1), Ghana (4), Cote d'Ivoire (1), Kenya (1), Nigeria (3), Tanzania (3), and Uganda (1). Quality scores of the studies ranged from 22 to 37 (median score = 32, interquartile range = 9).
Analysis of the articles gave rise to 6 themes; 1) Biomedical knowledge on schistosomiasis; 2) Perceptions of modern treatments and health services for schistosomiasis; 3) Financial considerations of treatment for schistosomiasis; 4) Perceptions on the symptoms of schistosomiasis; 5) Stigma of schistosomiasis infection; and 6) Aspects of the local environment and the community ( Table 2) .
Biomedical knowledge on schistosomiasis
Four studies related lack of knowledge on the infection's signs and symptoms as a factor for not seeking treatment [26] [27] [28] [29] . Two studies identified that beliefs about supernatural causes of schistosomiasis resulted in traditional healers being consulted, in favour of modern treatment [30, 31] . In Ghana, one study found that subjects with higher educational attainments more often visited health services than those with lower educational attainments [32] .
Perceptions of modern treatments and health services for schistosomiasis
Three studies found that treatment was regarded as futile [27, 33, 34] . Some participants perceived the infection as untreatable due to its ever-presence in the area [27] . This was similar across settings, including Tanzania, where respondents felt unless infested waters were treated, they would continue to become infected [33] .
Perceived inadequacy of health services was reported as deterring people from obtaining treatment (three studies) [26, 35, 36] . Similarly, unavailability of medications from health services was also recorded as a factor for not seeking treatment (four studies) [30, 35, 37, 38] .
Preferences to self-treat the infection using herbal remedies or medications obtained from local markets resulted in health services not being consulted (four studies) [36, [38] [39] [40] . Participants from three of these studies attributed lower cost and higher accessibility, relative to health services, for self-treating [38] [39] [40] .
In comparison, reasons for seeking modern treatment related to its perceived effectiveness (eight studies) [30, 33, 34, [37] [38] [39] [40] [41] . Failure of other treatments, such as herbal remedies, also resulted in modern treatment being utilised (two studies) [38, 39] .
Financial considerations of treatment for schistosomiasis
Unaffordability of modern treatment and health services was a commonly cited factor for not seeking treatment for schistosomiasis (six studies) [33, 35, 36, 39, 40, 42] . Danso-Appiah et al. [36] and Yirenya-Tawiah et al. [32] reported that 47% (n = 214) and 74% (n = 654) of the reasons for not seeking modern treatment for schistosomiasis infection related to lack of finances, respectively. This was consistent with the finding in another study that those in higher socio-economic groups were more likely to seek treatment for the infection. This study also found that someone else paying for health services positively influenced whether modern treatment was sought [42] . Interestingly, a study in Cameroon observed affordability of treatment varied according to the season within the year. Participants commented they would more likely obtain treatment after the cotton harvest, when they usually received a lump sum payment for their crop [35] .
Perceptions on the symptoms of schistosomiasis
Seven studies reported perceived lack of severity for schistosomiasis symptoms negatively influenced whether action was taken [27, 30, 35-37, 39, 42] . Danso-Appiah et al. [36] recorded that 44% (n = 203) of the reasons for not seeking modern treatment related to perceived lack of seriousness of the symptoms. Accordingly, when symptoms were perceived as serious, health services were utilised (three studies) [29, 37, 42] . Where participants felt symptoms went away on their own, treatment was unlikely to be sought (five studies) [30, 31, 34, 35, 43] .
Stigma of schistosomiasis infection
Some studies indicated there was reluctance to seek treatment for schistosomiasis due to its being perceived as an embarrassing and shameful condition (three studies) [30, 33, 43] . Research in Tanzania suggested that some participants believed urinary schistosomiasis to be sexually transmitted and as a result, may delay seeking treatment [33] . In Ghana, some children with the condition were unwilling to inform their parents for fear of punishment [27] .
Aspects of the local environment and the community
Three studies reported that difficulty in accessing health services resulted in some participants not seeking treatment for schistosomiasis [32, 37, 44] . A further three studies highlighted that dependence on external control measures in the area, for treatment of the disease, may result in health services not being used [26, 27, 44] . For example, in Egypt, parents failed to obtain treatment for their children due to reliance on the school-based testing and treating system [26] .
In Kenya, social pressure from neighbours and relatives was commonly placed on mothers to take their children, with severe symptoms, to the health services [39] . In some instances, it was reported that traditional healers referred patients with schistosomiasis-symptoms onto modern health services (three studies) [30, 37, 39] .
Main findings of the review
This review has identified six themes that influence the use or nonuse of treatment provided by modern health services for schistosomiasis infection. On the whole, themes were congruent between studies, irrespective of quality. This also applied to location and methodology, with the same themes emerging from studies of different design and setting. Such congruency suggests the synthesised findings of this review are likely to be reliable.
Many of the identified themes echo the existing literature on healthseeking behaviour, i.e. biomedical knowledge, perceptions of modern treatment and health services, financial considerations, and perceptions of symptoms [45, 46] . Furthermore, such themes have been noted in reviews of social science literature in relation to malaria [47, 48] .
Our findings draw attention to the potential stigma attached to this infection, which could result in treatment not being obtained [27, 30, 33, 43] . Stigma has rarely been discussed in social science literature surrounding schistosomiasis, and has previously been identified as an issue rarely researched [8] .
This review has also highlighted how aspects of the local environment and community influence the decision making process to obtain treatment. For example, it is understandable that an external schistosomiasis control programme in the area that actively treats the infection may result in local health services not being used [26, 27, 44] . However, the long-term effects on health-seeking behaviour following the end of such strategies are unclear.
Lastly, this study has demonstrated the complexity of health systems that often exist in communities where schistosomiasis is endemic, with sources of treatment ranging from self-care to traditional and modern medicine. In some cases, there appears to be a synergy between traditional healers and modern health services [30, 37, 39] , providing further evidence for their potential role within a health system [49] .
Limitations of this review
The review employed a comprehensive search strategy, combining electronic and hand searching. However, the exclusion of nonEnglish language articles could have limited the number of relevant articles identified. A previous review on social science literature and schistosomiasis included relevant studies in Portuguese and French. Some of these foreign language studies appear likely to be applicable within this review [8] . In addition, the full-text of one potentially relevant paper could not be accessed, with the abstract indicating potentially useful information could have been obtained.
The absence of a second reviewer involved in the data extraction, quality assessment and data synthesis processes, owing to time restrictions, represents a further weakness of the study. In addition, the analysis process employed within this review to collate qualitative and quantitative data is still developing [20, 24] . In any case, it has been argued that synthesising qualitative data may 'decontextualise findings and wrongly assume that these are commensurable' [25] . Nonetheless, by combining this disparate data, the identified themes have been developed from a broader body of research than any single study, and may therefore increase reliability of the results [24] .
Implications for policy and practice
As demonstrated by this review, health-seeking behaviour for schistosomiasis is affected by a number of factors. Health education programmes designed to improve such behaviour must recognise that increasing an individual's biomedical knowledge alone is unlikely to change their behaviour [12] . Strategies need to acknowledge and be sensitive to local perceptions of schistosomiasis, particularly in relation to perceived severity and, if necessary, tackle the possible stigma surrounding the infection.
Health education programmes that adapt to the local conditions of the area are more likely to receive greater attention and have a higher chance of impact on behaviour [14] . Nonetheless, if people do not have the means for changing behaviour (e.g. inadequate health services, unavailability of anti-helminth medications, and unaffordability of modern treatment), health education will only have a limited impact on health-seeking behaviour.
Implications for future research
Many of the articles included within this review were predominantly descriptive: health-seeking behaviour in relation to schistosomiasis is detailed, while attempts at identifying the factors that underlay the behaviour are limited. Future research needs to move beyond documenting health-seeking behaviour, to understanding how factors influencing such behaviour are formed and changed. Moreover, given that this review has identified the local environment and community as a determinant for seeking treatment, it is pertinent to explore the social context in which these behaviours occur.
Further study should also investigate if stigma surrounding the infection is an issue in other communities where schistosomiasis is present. Additionally, in areas that have previously undergone external schistosomiasis control measures, the health-seeking behaviour of communities should be examined.
Limited information from the included studies was supplied with respect to age, gender, and locus of decision making in relation to the use and non-use of health services for schistosomiasis. Future research should attempt to address these gaps, and explore how and why these factors may influence whether treatment is obtained or not.
Conclusion
Passive case finding at modern health facilities for schistosomiasis represents an important aspect of its control. Through analysing research of varying methodologies, this review has identified a range of factors that influence use and non-use of modern health facilities for the infection. In particular, it has highlighted potential stigma surrounding the infection, and aspects of the local environment and community, both of which may result in health services not being utilised. Health education programmes that intend to improve health-seeking behaviour for schistosomiasis need to acknowledge the multiple determinants influencing such behaviour. Future research needs to move beyond documenting health-seeking behaviour into examining the reasons behind such behaviour, as well as addressing a number of the gaps that have been highlighted from the review.
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